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(57)Abstract: $ 
PROBLEM TO BE SOLVED: To provide a cooler for a pulsating tube 
refrigerating machine capable of improving a general performance of 
the refrigerating machine by constituting a refrigerant compression 
type refrigerating cycle with a precooler for previously cooling high 
temperature and high pressure working gas as an evaporator, and 
smoothly radiating a generated heat of the working gas and a driver. 
SOLUTION: The cooler for the pulsating tube refrigerating machine 
comprises the driver 10 for pumping the working gas to reciprocate 
to move, a refrigerating unit 200 having a pulsating tube including a 
cryogenic part formed by an operation of the gas, and a refrigerant 
compression type cooling means engaged between the driver 100 
and the unit 200 and having the precooler 400 in which the gas 
flows as an evaporator and a compressor 460, a condenser 470 and 
an expansion valve 480 are sequentially coupled to a refrigerant 
tube 450 coupled to the precooler 400 to form one refrigerating 
cycle. 
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IWBEEW«cpffejSrffll|»ttHICciiHK 3 ftTfflgftflfrP&g 

»g<ciga 3 ti z&Kft t , 
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wriBfflB«<o»^rfl8?»«««:gMg g ftr«ne?&«©ttg 

ftggtcjg:g3ft5I£lg:ft£, 

sums. 

[0 0 0 1 ] 
[0002] 

[g£*©&fl5] -«{C. /J>MWf«. 
n n n ;£«fi£^f*fc £*-C?S3P£?T 5 4 £ KflyS 3 ft sffi® 

[0 00 3 ] Se^OMtWf^lSKfc^-rH. S4(C7n 
fT^KttSSl 0 04. ^igibSBl 0 0.tC«fc«J#>fcT>4f 

3ft/dg, jwwrrtratKHH-sfW#*©*fcW« 

W^Jl/KJ^W^fffc^JSSTSJ&SSIlZ 0 0 4, 
ft6iEttgPl 0 0£&ifgB2 O O WKi^^nt, *> 
f> ^ 3 ft * Wfii«E©fBto#* *^ *^*P ^ # 
S3 0 0 4. ***.TflteRSftTt,»*. 

[00041* U"C. WI3fg«rg|5 1 0 0 fc*j(,»Ttt. ft 
Hf- * 110 4, m8®>r-X 1 1 0©±awc»B3 
fttc±SU7 U-A 1114, U-A 1 11 OT 

^©jwtBftB^-* 1 1 0©ftgPCO$g^3ft;fc<ti|ffl 50 
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7 u-A 112 4, igftH^-x 1 1 0 CDftSBcDitui 24 1 
H7U-A1 1 ZKMtmi 3 0£;fi-UTSS*3ft;rc|g 
«HE-£ 1 2 0 4, fjlB±gP7 U-A 1 1 1 ©«P$WCW 
HlMfiS3ftfc">y >#BB1 1 0 a 4. 1^12^7 U-A 

1 1 2<DT^fCig-^3ft/cT§[57 U-A 1 13 4, S»SB 
1886141 3 0©5fc*iffiteSif§3ft. WEf 'J >^SU 1 1 
0 a©rtSBCC«r£3ftT&«SDt&tc<fc 0 

f> ^-T-5> fcf* h > 1 4 0 4, fijiafgtWllj 1 3 0 ©±T 
Wffl<DmMZ I P?&~7 U-A 1 1 U-A 1 1 3 

tc-eft-eftM^3ftr, ig»*-* 1 2 0<D±mm$b* 
ffl^suw 151 j&zm&mic&mt 1524, 

fiS3ftrc^ 0 

[0 00 5 ] 17, iuiai£#lS|52 0 0 tci»«,»r«, 

f> ^3 ixtcfmuz. «c± 9 rtgpfati**^3&sM^-cji 

*BRO'J£5g3ftT, E*B«©fflflW&S!MI2 1 1 -C?t3:fiSt 
j&3-£, I»P©?£ffli«&^2 1 2 -C{;t?fglM£©iK 
"J-SHMIMS2 10 4, wriBBlRtte2 1 0©JE»»©»flB 

«^ffeti2 i lKjiissft-caa-rsfBBp^xoiwj* 

S64. ffi#*«MHI©t4«a*38£3"l*. ^«T«*ltl* 

3-^*ttffiiafw»2 204, wsasmmz 2 0 cca*§ 

3ft/cB?jSS3f 2 3 0 i, mZMWgZ 1 0©J£5BSP© 

?&«*K£SMi2 1 2tcifiig3ftT. mmmz 1 o«c* 
>fu^3ft€»^s6^^©si^ ; &sf?sufcm, mnt* 
fl*#*©*K**wrr.&i*£s 2 4 0 4 . menafev 

2 10, {i*@5tllfflffi2 2 0 , B?jBe§*S2 3 0WS4S 

2 4 0*?KgP4)S»rLTftH3-esm2ftW^*-'l'2 5 
0 4, *>e>1fJ&3ft-t 

[ 0 0 0 6 ] X, HUi3^ll3 0 0 tt. ffifeSS4*»SC 
4fc*3WSftS#>. UlBgg^t*. Iffie^SS 0 0© 
MB«ce^3ft^'&^S3 0 0'©nS4SM*Sftfc 

ttas*&£&8 330 *> hKM&M ±7r> zmm u-c^ 
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[0 0 0 7] BUlB^^3 0 0 ©«ji^cMU, «fc 

0 » U < i^HJ-T 5feT, Wffiffi^^J^S 3 0 0 *C4» 
0 5(c^L./£iJ:^(c, ffl4i'©ct5^e** 
©jKC>««*fflt>TtpSRWKK^JaSft. ±sgH«ir 
^2ft*t'>*JW2 5 0 <@4#M) ©T^ffJ©-^-^ 
7 - U- b PKSS*S3ft, T«BWfulB±a5-7 U-A 1 1 

l©±®{C*5fe3ft/c^H*^3 10 4, Bfl*?fcS* 
^3 i o©rtjaffitcs*3ftr, jK>e>^3ftSft«i' 
^©»^»*«JR"r4i*. *'^i©^3?^ffi«^+ 
^•(C5t« 3 ft 5 <fc. ^ tc, P««:0fiS;3 ftfc|*l§im3c^# 

3 2 0 4, BfTfB^S*#3 1 0©?HiK{Cfl*£3ft. 
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[0 00 8 ] — fofBzktes£?&83 0 0 a». 06 

• 3 i o i. sg^ft&##3 i oofj»«:is*stis«we 
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fc*3RWI^^J)W8fe« 3 3 0 a i, tfc?ffiM!l&& 
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3 4 0 <t, K»r^g|W3 4 0 WC»B5-*-f 
JBJdrt-* <fc *> K. HuteffiWSra S &C?££P7K£{£*& UT« 
>:73 5 0&i^K^ftfll3 60t. 7*6*jfJ& 
§nn>i t Hf. *^tf3 4 1Ry : 3 4 2B, # 
* j&**A/aEHJ"C* £ «fc 5 KWRfflOJW^afTUejaES 

a*. 3 7 o mm. Fitmmm%*ti-?ti7jkL 

/c&©-C&£. 

[0 00 9 ] C © J: 5 JcflfjjS;;* ttfcf&fcOMIHf 
?&*l^ttfm«*ia4«ej:$lft9rrs. IB**-* 1 

2 o cewwasaniiisnT. waft*-* 1 2 oom&^F- 
^snfcWfaig«i«i 1 3 o#aitia?s«tt*u imis 

|gS6$4 1 3 0 K-#(C^3nfc^ h>14 0*S'> 1; 

2 0 0©fBfotf**#>h:>$ f S-e*. 
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h > 1 4 0 ©fflNWTe^Jc. B«ia-> u > ^1 1 0 a ?>» 

e.WIB»WW2 0 0K:»tt3*ift:£Elttt«OfWl^ 
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mFl2H^2 4 OCCjjfcAU ft«£«g2 4 0 *«-c*!i£ 
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[ooii] i-oT, UEijfeAsn&faii^tcjio. 

iu8BMS&e2 1 0©rtWc3BK3nfcflP»^»» saw 
1 1 aVtt*BW»2 2 OfflMttSn-CEE 
*ii3ttfc&. mflBe* h> 1 4 0 ©CRAff ff B#K, M*J 
«2 1 0©&fflMtefcft«2 1 2fflfltc£ttbft»«cW*Me 

sssnT, flKsa»*j&sR"r.5. c©i^c, mibm* 
«2 i o*>e>scwsntem«i^«. wwi£»2 4o 
«TffiftaKKflmsftfc9. OT5W»s'oo*a 
Tfei'StxfcD umes/u^jfsi i o aic^Asn 
a. 
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[0013] 

*i®T6r^«gp«:i3KATSfHft^©*aS*±l?3 -a 
*H6T U . C L «fc 5 £ T 4 4 . IE»gP©^«J 

^*5ifA s nr. »a«©±(*tttfcfl«fiT-r s £ t> 5* 

[0014 IWK. W^>&SWaM!lSaW»tctec»-c 

Sot, ffitfECCft ^ £ !,» 5 ^FtP^fe o fc 0 
[0015] -ec-C. d©<i; ^ ^rfit*©ifffi 

[0016] 

30 [t£jg£«&-r£7c&©^©] CO^^ttBW'SrafiS-r 

d< > h- > ^ g n z>vm a* ©M-tsagg^^ j:^ ?^asfi 
lt BM§B^^^r^©P^ffl'Jte:aag tttc&m&t , fr§B 

4. Htf§ggM^©%^ffl'J^'gK^ggft'CBtF§B^© 

»« £ayiaaaaai<PAaflMHig>fWB?&«»Kis«s ft 

[0 0 17] 

50 SP1 OOi, ttiBttWl 0 0K<tfl* - >f>y$WcfP 
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tc&mtz ooi, Btriaigsdas 1 o o <ois y >^sp 1 1 
• o a tuie^SB 200 ©n£ts 240 § n 

" [.0 0 1 8 3 * L/T. mfiB^SIjgP 1 0 0 

«. fgW^*;i/2 5 0<DT-ftt<D'<—?>-7i'- Y Pic% 10 
£3*1. T*»£. IMamWffi oo©^y>#SH l 
0 a#{f;t6ftrc±gp:7 U-A 1 1 l©±ffiiC#£-3ft 
fc«t«ffiR««©WMWsJ*4 106, »^?WB*(*4 1 

o (Dftmcmm § nTtiw^owawiKSfttai 42ot, « 

^<l©^*Pf>*WbT, aHa-?»8#f*4 i o©?m 
®«c^3n&*^R1^©*HW«6aft«4 30i, B 

^wwiteasau 3 o®ji-iiflKci9fSM<Dmasns«a 

l>r«H»BRS*l7cRr»aiW4 40i, *«*fcWft« 
4 0 0 t . Hufattlf#vSI5*t4 4 0 StIIT frtB^HSERS S © 
^ffltC^3tlSfc»B4 5 0<!:. R»a*4 5 0© 20 
WPffl'JtciiifS^n-r. <^Ji^«rffiffl-rSBBffi«4 B 0 

i, ms.mm4 e o KmM&mmA 5 0(ci oaesn 

•C, ^SIffl^J^©i9:Sl) ; &S7cT^ffiS4 70i..tt 
7 0 i«rfBafHffiBIS©AP«K:»«»4 5 0 
tCJ: 9*i?S3ft7cI£5B#4 80i. ^I^tMSlTC 

[0019] fio, |ff fE&&14 5 0 «, «resffl«4 
6 0 * 6 Htffl § ftT iff BSSffigl 4 7 0 KtfWf B0i35# 4 

8 o ^jii^Sfc^^pia^ffl^s icSA^n* j: 5 
ic *©— ^*5|fjia»f^gPtt4 4O^miibrH!jia0 30 
a»F4 8.o©fflPW«:jia3ti 4 firsts, mrfe^suuft 

£&fR4 3 0 -CfKtfaft 3 ftfcfc##8WB«H£W S *» 6 
ffJlBEBflSEU 6 0tC?jfEaj;*ft£«l:5(C, 85IBSB&SPW4 
4 0*sr|9ffi£ai«4 6 0iiljiStirc»S. &o 

jasmin* 5. 

[0 02 0 ] C©«fc 5 ectdfiS S ti^2f:»W«cflt4 JWW&flf 
#i*iS©#«l£Sg©lfl 1 StJtt»©»ffR:-3iiriH8r 40 
££. &©«fc5T*S. IP*S. SWalB**-*l 2 OK 

ffiRjBtttm*. menNi .3 ok— tticm&zintc 

fylBfX h > 1 4 0 *s|f/IB-> V 1 1 0 a©FW? 

«. Mtt«2 1 0©$4Hlt£gMSi2 1 2WifiM*X» 
IS 2 1 lWJIHI*affll/iS:#6?WW«a£»«2 1 2flB©«i 

zmm$3m2 1 mwtcaatts-tfT. wEfcwi»£» 50 
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[0 02 1 ] COit, friBfc'* h > 1 4 0 ©JBESWtS 

©is. j/ y > y» i ioa*> 6 ffjia^agp 200 cc#ss 

=&ig-C3f3e©?aittC^iPStl7c^. OTSBS£*82 40K 
aSAStx. tt»^«2 4 0*<STj»Satdtifca. MM 
*^;KttB"CJWiraf2 1 0©ttfflHHt£&&2 1 2«fc 
iSA^tiS. 

[0022] *©a. c©j: ^tcaEAsnTcfHtt^tc 
«fc o m$mwm 2 1 0 ©^gpjc^s* 3 nr \,*itfmrtx 
b, mmtmm i iaoWB*Has2 2 0Mtc#fti 

Sn-CEBBIStiTca. WKK* h>l 4 0©«A*7e© 
RR. 0R8&W2 1 0©^ffl^3^«2 1 2flWCc£tt3*i. 

fulBMl&f^ 1 0*&tttt.Sftfcf3lb2/'*«, WDmSoIB 

W£M 240 ©TSSiKtcJni^s ft. fufa<$8?ffif 
j£&&^$9>ZMn1&m 2 tittle > y > #8M 10a K 
iSA^tvS. 

[0 02 3] c ©<fc 5 {c, 1 ms&BMK. 

*jt>Ttt. BUlBfrab**^©^*. IBK©rt«W!teaMi4 
2 0.K!RJ|jlSiir^«*«c4 1 OKfii^h, 
^*ft4 1 OicBMZtltcMte. WWOaMI4 30K 

£isn. B^gp«i^^4 3 o ctegsn/c&tt, bu 

aaBE«WI4 6 0 . iSSs§i§4 7 0S«i*4 8 0 ^rifTC 
ffjlB^K^ra S (CSfeA 3 ti SiBSfflE©jltK^*l 

[0 02 4] flPfe. m2f>til&*#4 1 0©^fflffl«C^ 
a^3^«|4 3 Oi&l&Ls K^afflft3fc8S«4 3 0©^ 

^M(c9»£ttnsm s . mmm^m s k^mke 

ItSOftWIf'-f *JWMMdW4 5 0 tail^L/fc©-^. 
^«3W1-aJ«lS»«l4 3 0 i«HStl-CWfe«*#4 1 

o*^3-es. 

[0 0 2 5] JMT. **WCC«4J»BBrtlf?&a«©?WKS6 

*»w«:flk*iRttflf»&a«©?&aeKii:©»2^» 

J^S|{C*Jl»-C». 0 2«:^b7c<t'5{C. f ftS*ft4 1 
O©^JBfflK>Mi*5 5O«MLTJBsR0#iA:C4* 
«F»iT4. BP*. «Jf3»ll»5 5 0.B.-WIBW«*. 
fa 4 1 0 ©^SEtCltSiia^lEl 3 ftfcfg. HUfBIK§S^4 
8 0 SD £ BfjlBJfiNi«l4 6 0 KaUSS+i. 5 5 0 

(owsmtc itm 540 ^mm § nt t » s . c © <t 

tulB^?^**4 1 0 £&m«5 5 0 i(C«meil 
[0 02 6] JMT. 4*WK«*I«lpfl^aH^D>M«Bi 

■©*3faB&«4br, ^^^tcflifijtrscifr 

^Bj{c^i>MSb^M^©i^ailS©^ 3 

fissnr. ±^«b. Wi3*it^*^2 5 o©T*iS© 
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[0 02 7 ] c©J:9«c«jsS3tifti*»W«c#4llll9Br« 
#»tg©#?SiSg©£l 3 XJWttcDttfreMHr * 4 . 
l»IBffi»«4 8 0fc6ttH}3*i;fcfl»;tf*#, WIBSSI 
g4 7 0RCmGKSR#4 8 0 fctrcffififflEOf&IKiK 

tcseitsn. iwb^s*#6 i o^rtspj-rflScAsn 10 

* «fc 5 fC . 6 5 0 tfKft&flttf 6 4 0 sna^ 

&s#<*6 i o©i*aa«:jt»34vC ijaawaaKisaftw 

6 2 0©F*3SPS^5£Si«t3n-Cl>-5>/cfe, StTffi^S 

*<*6 i oiwofm^jWManre 5 otc^^s 

[0 02 8 ] C©J:5K. 4&«Kft£Jffitt*&altn© 

jc&, fPlft*f^RO'|g»i^©^P}?t«:Scl»3nr, & 
«. c©J;^ttSQfe©^SItclE3£Sti^©'Cfe<, If 
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